To compare robotic-assisted laparoscopic prostatectomy with conventional retropubic radical prostatectomy in maintaining pre-surgery levels of urinary and sexual functioning and to evaluate the efficacy of nerve sparing in prostatectomies in protecting urinary functioning. Material and Methods: Patients (n = 385) receiving both surgical procedures were surveyed prior to surgery. Multiple measures, including the Expanded Prostate Cancer Index Composite, the Sexual Health Inventory for Men, and the International Prostate Symptom Score, assessed sexual and urinary function at an average of 12 months post-surgery. Results: Across multiple measures, while controlling for pre-surgical sexual functioning, robotic-assisted surgery did not offer an advantage in maintaining sexual or urinary function an average of a year following the prostatectomy. Bilateral nerve sparing offered a strong and reliable advantage in the maintenance of sexual function, but not so regarding urinary function. Conclusion: While robotic-assisted prostatectomies may offer a number of medical advantages over open procedures, we found no significant effect on important quality of life outcomes associated with the technique.
Introduction
While the incidence of prostate cancer in the U.S. has remained fairly constant (i.e., about 25% of all new cancers yearly) and continues to be the second leading cause of death among men [1], the last 2 decades have seen significant decreases both in mortality rates [2, 3] and age at detection [4] . With decreased mortality and earlier detection, men and their partners are increasingly interested not only in a cure for their cancer, but in the quality of life (QoL) implications of their treatment choice as well. The greatest QoL concerns usually involve sexual and urinary functioning [5] . The importance of these functions to many men is illustrated in a study [6] in which in a sample of men age 45-70, without prostate cancer, 68% expressed the willingness to give up 10% of their survival time if it meant they were more likely to maintain their pre-surgical erectile and urinary functioning. Further, urologists may tend to underestimate their patients' distress concerning the maintenance of sexual function following treatment for prostate cancer [7] .
Currently, the most common forms of treatment for prostate cancer, prostatectomies, carry significant risk for erectile dysfunction (ED) and some risk for incontinence [8] . The multiple surgical approaches to treating prostate cancer differ primarily in whether or not robotics are used and degree of nerve sparing achieved.
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While many studies have demonstrated that nerve sparing is strongly and positively associated with maintenance of erectile function [9] , the empirical evidence is less clear on its impact on urinary function. Currently, while less true world-wide, the vast majority of prostatectomies in the U.S. are performed robotically [10] . There is evidence that, compared to other types of prostate surgery, robotic-assisted laparoscopic prostatectomy (RALP) can shorten hospital stays, reduce intraoperative blood loss, require shorter catheterizations, and produce fewer perioperative complications [11] [12] [13] [14] [15] [16] . However, the empirical evidence for the post-operative superiority of RALP over laparoscopic approaches regarding QoL variables, i.e., eventual sexual and urinary functioning, is less clear [16] [17] [18] [19] [20] [21] [22] .
The present study compared the QoL (urinary and sexual functioning) outcomes in radical prostatectomies as a function of surgery type [robotic-assisted laparoscopic prostatectomy (RALP) vs. retropubic radical prostatectomy (RRP)] and degree of nerve sparing achieved.
The aims of this study were (1) to compare RALP with conventional RRP in the maintaining of pre-surgery levels urinary and sexual functioning and (2) to evaluate the efficacy of nerve sparing in prostatectomies in protecting urinary functioning.
Materials and Methods

Patients
In this retrospective study, participants were up to 385 men (numbers varied as not all patients completed all measures), ages 47-79 years (M = 61.0, SD = 6.46, median = 61) having undergone a radical prostatectomy, performed by either of 2 urological oncologists, at a major university cancer hospital.
Measures
Several self-report measures of urinary and sexual functioning were utilized, each of which consisted of multiple items. In order to more meaningfully capture the multiple elements of some of our measures (as opposed to their total scores), they were first subjected to factor analysis, with subsequent analyses utilizing the resulting factor scores as the dependent measures. [24] . It consists of 5 items, each rated on a 5-point scale, covering the last 6 months of the participant's life. Items include: (1) confidence in getting and keeping an erection, (2) how often erections were hard enough for penetration, (3) how often an erection could be maintained after penetration, (4) how difficult it was to maintain an erection after penetration, and (5) how often intercourse was "satisfactory". At each time period of this study (see Procedures), participants completed the SHIM twice, once describing their erectile functioning without the use of erectile dysfunction medications (e.g. sildenafil) and once describing their functioning when using such a drug (for those having done so). When used as a dependent measure, a total SHIM score was computed based on the sum of all 5 questionnaire items.
Sexual Function
Expanded Prostate Cancer Index Composite (EPIC)
The EPIC-Sex questionnaire consisted of 13 items taken from EPIC [25] , each item inquiring about a commonly assessed element of sexual functioning (in the "last 4 weeks") on a 4-or 5-point scale.
A principal components (varimax rotation) factor analysis of the 13 EPIC-Sex items yielded 3 factors which we termed: (1) erection/sexual function (items included ability to have an erection, ability to reach an orgasm, quality of erections, frequency of erections, morning erections, frequency of sexual activity, frequency of intercourse, ability to function sexually), (2) how big a problem (i.e., "How big a problems was…": getting an erection, reaching orgasm, overall sexual functioning), and (3) sexual desire (level of desire, how big a problem was your level of sexual desire).
QoL-Erection Another measure of erectile capacity included 4 items assessing current functioning taken from a broader QoL questionnaire, including firmness of erection, ability to maintain erection, achieving an erection when wanted, and confidence in ability to achieve an erection. A principal components (varimax rotation) factor analysis of these 4 items yielded a single factor. As with the SHIM, participants completed the QoL-Erection twice, describing their erectile functioning both with and without the use of erectile dysfunction medications. When used as a dependent measure, a total QoL-Erection score was computed based on the sum of all 4 items.
Urinary Function International Prostate Symptom Score (IPSS)
IPSS is a brief self-report measure of urinary function created by the American Urological Association [26] . It consists of 8 items, each scored on a 5-point scale, including incomplete bladder emptying, frequency, intermittency, urgency, weak stream, straining, and nocturia, as well as one urinary quality of life item. Each item refers to functioning in the previous month. A principal components factor analysis (varimax rotation) of the 8 items yielded 2 factors as follows: factor 1 (incomplete emptying, difficulty stopping/starting, weak stream, push/strain) and factor 2 (frequency of urination, difficulty postponing, nighttime urination, and feeling about urinary functioning).
EPIC-Urine The EPIC-Urine questionnaire consisted of 12 items taken from the EPIC [25] , each item inquiring about a commonly assessed element of urinary functioning, in the last 4 weeks. A principal components factor analysis (varimax rotation) of these items yielded 4 factors as follows: (1) control (leaking/ dripping urine, urinary control, pads/diapers, frequent urination, overall urinary functioning), (2) frequency (frequent urination, nocturia, weak/incomplete urine stream), (3) bleeding (urinating blood), and (4) pain (pain or burning with urination).
Procedure
In 2009, as part of ongoing research and clinical programs, prostate surgery patients of 2 urological oncologists at a major cancer center began completing a battery of QoL questionnaires (focusing on urinary and sexual functioning) starting just prior to surgery and again at, what was intended to be, regular intervals Strassberg/Zavodni/Gardiner/Dechet/ Stephenson/Sewell (i.e., 3 months, 6 months, 1 year, then yearly). As is often the case with such research, there were differences (sometimes considerably so) among participants in how routinely this schedule was followed. To be included in this study, participants would have had to complete questionnaires on at least 4 occasions, with the fourth assessment occurring at least 9 months after surgery. This time frame was chosen so as to allow for at least minimally sufficient time for sexual and urinary function to have returned post-surgery while maintaining sufficient numbers of participants for statistical analysis. The time to this fourth set of ratings ranged from 9 to 61 months (mean = 15.0 months, median = 11.5 months).
Following each prostatectomy, surgeons completed a questionnaire describing various elements of the surgery, including an estimate of the degree of nerve sparing that was achieved as falling into 1 of 4 groups: (1) complete bilateral nerve sparing, (2) unilateral nerve sparing, (3) modified nerve sparing (i.e., a degree of nerve sparing measurably less than complete , and (4) non-nerve-sparing. Because of the small number of participants in Group 4 and the difficulty in establishing the nature and reliability of Group 2 ratings, it was decided to combine participants in Groups 2 through 4, resulting in 2 groups, Bilateral Nerve Sparing (BNS) and Other.
Results
Sexual Function
SHIM total score without medication was treated as a dependent measure in a 2 (surgery type: RALP vs. RRP) by 2 (nerve sparing: BNS vs. Other) (n = 276) analysis of covariance (ANCOVA). Given that pre-surgery sexual functioning has routinely been demonstrated to predict post-surgery functioning [27] , this analysis included the pre-surgery score on the first item on the SHIM (SHIM 1, confidence you can get and keep an erection) as a covariate. The analysis revealed a significant effect for nerve sparing (BNS scoring higher than Other), F (1,271) = 14.26, p < 0.001, and non-significant effects for surgery type, F (1,271) = 1.05, p = 0.31 and the nerve-sparing by surgery type interaction, F (1,271) = 0.18, p = 0.68. The same ANCOVA was conducted with SHIM total score with medication as the dependent measure (n = 200). The analysis again revealed a significant effect favoring nerve sparing, F (1,196) = 9.34, p < 0.005, and non-significant effects for surgery type, F (1,196) = 0.32, p = 0.57 and the nerve sparing by surgery type interaction, F (1,196) = 0.64, p = 0.42.
A 2 (surgery type: RALP vs. RRP) by 2 (nerve sparing: BNS vs. Other) (n = 264) multivariate analysis of covariance was also conducted with the 3 EPIC-Sex factor scores as the dependent measures and pre-surgery SHIM 1 score (confidence you can get and keep an erection) as the covariate. The analysis revealed significant multivariate effects for nerve sparing, F (3,257) = 8.12, p < 0.001 and non-significant effects for surgery type, F (3,257) = 0.09, p = 0.96 and the nerve sparing by surgery type interaction (F (3,257) = 1.91, p = 0.13. Three follow-up univariate analyses of covariance were then conducted comparing the BNS and Other group on each of the 3 EPIC-Sex factors, again with the pre-surgery SHIM 1 score as a covariate. The BNS group scored significantly higher (i.e., better sexual functioning), F (1,259) = 21.77, p < 0.001, on Factor 1 (erection/sexual function), and marginally higher, F (1,259) = 3.69, p < 0.056 on Factor 2 (how big a problem). The effect of nerve sparing was non-significant, F (1,259) = 1.63, p = 0.20, on Factor 3 (sexual desire).
A 2 (surgery type: RARP vs. RRP) by 2 (nerve sparing: BNS vs. Other) (n = 385) ANOVA was conducted with the QoL-Erection, without medication, factor score as the dependent measure. The analysis revealed a significant effect for nerve sparing (BNS group scoring higher than Other), F (1,381) = 30.43, p < 0.001, and non-significant effects for surgery type, F (1,381) = 0.045, p = 0.83 and the nerve sparing by surgery type interaction, F (1,381) = 1.91, p = 0.17. The same analysis conducted using QoL-Erection, with medication (n = 177), as the dependent measure again yielded a significant effect for nerve sparing, F (1,173) = 4.66, p < 0.05 (better erections for the BNS group). Again, the effect for surgery type was non-significant, F (1,173) = 2.91, p = 0.09 (the difference favoring the RRP group), as was the nerve sparing by surgery type interaction, F (1,173) = 0.33, p = 0.57.
Taken as a whole, these findings, consistent with a large body of literature, indicate that across multiple measures, even when controlling for pre-surgery sexual function, bilateral nerve sparing offers a strong and reliable advantage in the maintenance of sexual functioning (particularly erectile capacity), with or without the use of erection enhancing medication. The evidence here is equally clear that robotic-assisted surgery did not offer an advantage in maintaining sexual function.
Urinary Function
Urinary function was first assessed with IPSS. Two 2 (surgery type: RALP vs. RRP) by 2 (nerve sparing: BNS vs. Other) (n = 250) ANOVAs were conducted with IPSS Factor 1 and Factor 2 scores as the dependent measures. The analysis on Factor 1 revealed non-significant effects for surgery type, F (1,246) = 0.02, p = 0.9, nerve sparing, F (1,246) = 0.46, p = 0.5, and the nerve sparing by surgery type interaction, F (1,246) = 0.77, p = 0.38. While the analysis on Factor 2 also revealed non-significant ef- Overall, neither degree of nerve sparing nor surgery type proved to be reliably related to urinary functioning.
Discussion
Men diagnosed with prostate cancer today have many treatment options. Even when choosing only among surgical alternatives, there are several options, primarily involving the degree of nerve sparing to be attempted and whether or not to utilize a robotic approach. As more men are being diagnosed with prostate cancer earlier than ever, the issue of QoL, particularly regarding sexual and urinary functioning, associated with these treatment alternatives becomes increasingly important.
While there are undoubtedly medical advantages to robotic surgery (e.g., less blood loss), the research evidence regarding QoL implications of choosing this approach is less clear. In our sample, across multiple measures and when controlling for pre-surgery sexual functioning, robotic-assisted surgery did not offer an advantage in maintaining sexual function an average of a year following the prostatectomy. In contrast, and consistent with much previous research, bilateral nerve sparing offered a strong and reliable advantage over lower degrees of nerve sparing in the maintenance of sexual functioning, with or without the use of erection enhancing medication.
The existing empirical evidence regarding the impact of robotics and nerve sparing on post-prostatectomy urinary and sexual functioning is also mixed. Taken as a whole, our findings indicated that neither the type of surgery (RRP vs. RALP) nor the degree of nerve sparing reliably impacted the urinary functioning of our participants.
There are several features of this study that may limit the generalizability of our findings and conclusions. First, our outcomes were limited to surgeries conducted by only 2 surgeons, and some of the robotic procedures were conducted while the surgeons were still early in the learning curve for the technique. In addition, patients were not randomly assigned to surgery condition. It is also the case that the non-nerve sparing condition was a somewhat heterogeneous group, including a variety of degrees of nerve sparing, ranging from unilateral-nerve-sparing to no nerve sparing. A more detailed division of degrees of nerve sparing might have revealed additional effects for this variable. Finally, there were other pre-surgery variables (e.g., urinary function, tumor features) which we were unable to control.
Conclusion
As clinicians and patients consider and weigh the likely advantages and disadvantages of the various options currently available for treating prostate cancer, QoL outcomes, particularly those involving sexual and urinary functioning, continue to be important elements of this decision-making process. This is especially true as the diagnosis of prostate cancer is made increasingly earlier in men's lives. Findings of studies like this, especially as the findings become replicated, can and should play an important role in this decision-making process.
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